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Conserving genetic diversity

Using molecules to save species

•From 22 (1982) to 289 individuals
•Once all were in captivity (1987)
•Reintroduced in 1992
•Cost $35-40 million over last 20+ yr
•Do you think 22 birds have enough
genetic diversity to keep a species going?
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Two primary goals
Conservation of the 
genetic diversity in 
small populations is 
important for two 
primary reasons:
� Allow the species to 

retain enough 
genetic diversity to 
adapt to a changing 
environment

� Prevent fixation of 
deleterious alleles

New Zealand coniferous shrub

400,00010

Genetic drift
Changes in a population’s 
allele frequencies due to 
chance
� “Smallness and randomness 

are inseparable”.
� Michael Soule (1985)

Is genetic drift a form of 
evolution?
A type of ‘sampling error’ that 
can lead to loss of genetic 
diversity
Related issue with small 
populations:  bottleneck effect
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Bottleneck effect (1)
Survivors after large reductions in populations do not
represent the gene pool as well as beforehand

Fig. 6.1

Bottleneck effect (2)
Reduced genetic variability + drift lead to 
changes in allele frequencies that are not
necessarily adaptive
Loss of heterozygosity, and greater chance of 
homozygous recessive traits being expressed

Cheetah

Species Popln 
#

# 
individs

# loci % poly-
morphic

Cheetah 2 55 47 0.0

House 
cat

1 56 55 22.0

O’Brien et al (1983)
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Effective population size
If too few individuals in a population are bad 
from a genetic diversity standpoint, how 
many do we need?
In terms of genes being passed from one 
generation to the next, does the total 
population size matter?  If not, what does?
(Genetically) effective population size, Ne, 
equals the number of adults contributing
gametes to the next generation
� Not the entire population

An early rule of thumb
Studies of fruit flies have led to the 50/500 rule (based on 
mutation rate)
Ne of 500 individuals to withstand genetic drift
Ne of 50 individuals to avoid problems of inbreeding

Inbreeding depression

40 inbred mammal
populations
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Offsetting loss of genetic diversity (1)

0.01 = 1% mutation rate per gene per
generation

But…100 to 10,000 X higher
than usual

Offsetting loss of genetic diversity (2)
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Some other goals
Species identification
Evolutionary relationships
Rates of gene flow among populations
Reproductive behavior
Paternity analysis
Identification of individuals
Identification of endangered species 
being bought and sold


